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21st CENTURY SKILLS AND EDUCATIONAL RESEARCH

Cory Cogley

Southeastern University 2012

Introduction
Montessori education remains isolated from most educational research. Montessori
classroom assessment has failed to embrace most educational research because of philosophical
differences about assessment practices. Specifically, 21st Century Skills may be the future of
American education and a possible correlation with Montessori on philosophical values exists. A
framework for Montessori classroom assessment that references 21st Century Skills and
educational research needs to be created so that Montessori educators can understand what
components of traditional/21st Century Skills classroom assessment are already implemented
within a Montessori classroom.

Purpose and Method of Study
Through a comparison of the 21st Century Skills framework and Montessori
philosophy the goals of both systems are clarified. Then, assessment within Montessori education is
examined by reviewing Dr. Montessori’s writings, and basic Montessori principles of education.
This assessment framework for Montessori education is then compared with traditional assessment
techniques supported by educational research such as portfolio, performance, formative, and
summative assessments. Finally, specific Montessori assessment practices are examined to show
the practical application of this framework for Montessori classroom assessment.

Results and Conclusions
Besides for the acceptance of grades and tests, Montessori philosophy and the 21st
Century Skills framework align on values of classroom assessment. The principles of Dr.
Montessori and Montessori education do not conflict with principles of education derived from
educational research. Thus, Montessori education can and should accept the use of portfolios,
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performance assessment, summative assessment, and other assessment terminology within the
classroom to improve classroom assessment practices. Ultimately, Montessori will benefit from
understanding non-Montessori educational research.
THESIS CHAIR’S APPROVAL:

________________________________________
_______________________________
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NOTES ON THE THESIS
Note 1
It is difficult to write about a system that is named after a person. To differentiate the
two, the person is always referred to as Dr. Montessori, and the system simply as Montessori
(Lillard, 2005, sec. Notes on the Book).
Note 2
It is difficult to write about Montessori education because of its isolated nature which
requires a comparison between Montessori classrooms and other classrooms (Reed, 2008). The
word traditional is used to refer to a system of schooling for comparison purposes (Lillard, 2005).
This is consistent with some, but not all, Montessori literature (Reed, 2008). This catch-all
phrase is not meant to imply that traditional schools are uniform in operation, that Montessori is
superior, or that traditional schools do not implement many principles found within Montessori
schools (Reed, 2008).
Additional awkward phrasing occurs when a comparison between Montessori practices
and traditional practices is required. For example, no terminology exists to explain nonMontessori forms of assessment, so assessment techniques and Montessori assessment practices
are used to clarify this distinction. This terminology is merely to bridge the literature gap
between Montessori and educational research. This thesis strongly supports that Montessori
classrooms use assessment techniques that are found in non-Montessori classrooms.

Note 3
It is the view of the author of this thesis that Lillard’s (2005) description of the factory
model and traditional education is highly biased in favor of Montessori education as is consistent
with most Montessori literature. However, the breadth of academic and psychological studies
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that Lillard covers creates an unmatched analysis of Montessori education with regards to
educational and psychological research. Hart (1983) provides a similar bias against the factory
model from a traditional perspective.
Notes 4
“It’s important for the reader to realize that there is a large and in some cases widening
gap between the Montessori model given by [Dr.] Montessori herself, the model set forth in
others’ books and in various teacher preparation programs, and in the model that can be inferred
from observations in programs” (Chattin-McNichols, 1998, p. 50). This widening gap occurs
due to the existence of various international Montessori organizations (AMS, AMI, etc.) and a
failure to contain a copyright on the term Montessori which allows any school to adopt the name
without an accreditation process (Chattin-McNichols, 1998, p. 50). For the purpose of this
thesis, the American Montessori Society (AMS) which is “one of several organizations whose
primary role is the spread of information about Montessori and her methods” will be used as the
model for Montessori education (Chattin-McNichols, 1998, p. 2). This organization is the one
that Montessori assessment practices were taken from and “is in the ‘middle’ of the outline [of
Montessori interpretations]; it is derived from Montessori’s ideas on the theory/philosophy level
and guides practices in actual classrooms on the lowest level” (Chattin-McNichols, 1998, p. 49).
Other articles cited within this thesis, such as Lillard (2005) and Vaughn (2002) examine
Montessori methods from an AMI (Association Montessori International) perspective.
Notes 5
Due to variations in the meaning of the term authentic assessment (Chen & Martin, 2000;
Colley, 2008; Dirksen, 2011; Dutt-Doner & Maddox, 1998; Eckert & Alexandra, 2004; Scholtz,
2007; Swaffield, 2011; Wiggins, 2011) a more appropriate and specific term could be
performance assessment which is defined as “an approach to measuring a student’s status based
on the way the student completes a specified task” (Popham, 2011, p. 187). However, the term
authentic assessment is normally used to describe various assessment practices within
xii

Montessori classrooms (Bagby & Sulak, 2012; Reed, 2008; Turner, 2000a, 2000b). Authentic
assessment will be used within this thesis primarily as a term that should be read as, more or less,
synonymous with performance assessment even though differences between the two exist.
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CHAPTER I
INTRODUCTION

Many individuals who support Montessori education, or Montessorians, believe that
Montessori education offers a superior form of education (Bagby & Sulak, 2012; ChattinMcNichols, 1998; Dohrmann, Nishida, Gartner, Lipsky, & Grimm, 2007; Lillard, 2005; Lopata,
Wallace, & Finn, 2005; Montessori, 1997; Vaughn, 2002) although educational research is vague
on the exact supremacy of Montessori education (Lillard, 2005; Lopata et al., 2005; Reed, 2008;
Ryniker & Shoho, 2001; Vaughn, 2002; Wexley, Guidubaldi, & Kehle, 1974). Montessori
classrooms differ from traditional classrooms in many physical and philosophical ways (Lillard,
2005). The most noticeable difference is a lack of tests and grades which creates a different
paradigm for classroom assessment (Chattin-McNichols, 1998; Lopata et al., 2005). Forms of
assessment can be found within both Montessori and traditional classrooms while general
principles of classroom assessment apply to both types of schools (Dunn, 2000; Haines, 1995;
Turner, 2000a). However, in a Montessori classroom, traditional educators may be confused at
how students learn and teachers teach without the standard lecture-worksheet-test routine so
common in traditional classrooms (Chattin-McNichols, 1998; Dunn, 2000; Haines, 1995; Lillard,
2005; Turner, 2000a; Vaughn, 2002).
Statement of the Problem
An important responsibility for modern educators is a proper understanding of classroom
assessment (Bellowe, 2012; Popham, 2011; Turner, 2000a). Educational assessment, as defined
by Popham, is “a formal attempt to determine a students’ status with respect to educational
variables of interest” (Popham, 2011, p. 7). “In addition to being a marker of how far students
have progressed academically, assessment can also be used to give teachers real insight into how
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students are developing, and it can provide teachers with actionable insights so that they can use
assessment to tailor their instruction to better drive the achievement of their students” (Bellowe,
2012, p. 44). Despite assessment’s benefits to the classroom, many classroom teachers struggle
to understand it effectively (Bellowe, 2012; Popham, 2011; Turner, 2000). Even when
classroom assessment is well understood, classroom teachers may struggle in implementing
individualized, real-world assessments that will benefit all students (Bellanca & Brandt, 2010).
When Montessori educators try to understand Montessori classroom assessment in light
of educational research, a large number of problems occur (Dunn, 2000; Turner, 2000b). First, a
small amount of research has been done to align Montessori practices with research-based best
practices (Chattin-McNichols, 1998; Dohrmann, Nishida, Gartner, Lipsky, & Grimm, 2007;
Lillard, 2005; Lopata, Wallace, & Finn, 2005; Lopez, 2008; Murray & Peyton, 2008; Reed, 2008;
Ryniker & Shoho, 2001; Turner, 2000; Vaughn, 2002; Wexley, Guidubaldi, & Kehle, 1974).
Montessori research that does exist such as Bagby & Sulak (2012), Beverly (2007), and Elkind
(2003) contains philosophical discussions that avoid a scientific approach to educational research.
Furthermore, virtually no research focuses on specific assessment practices within a Montessori
classroom (Dunn, 2000; Turner, 2000a, 2000b). Any educational research that could support
Montessori practices, such as 21st Century Skills research, is often rejected by Montessorians
because of philosophical differences that ideologically reject grades and tests since these are seen
as developmentally inappropriate assessments (Chattin-McNichols, 1998; Haines, 1995; Lillard,
2005; Montessori, 1966; Murray & Peyton, 2008; Turner, 2000a).
However, educational research, such as 21st Century Skills research, has begun to move
beyond tests and grades with various amounts of research supporting teacher observation and
authentic assessment of learning (Gardner, 1991; Goleman, 1995; Hargreaves, 2010; Lemke,
2010; McTighe & Seif, 2010; November, 2010; Pearlman, 2010; Popham, 2011; Reeves, 2010;
Richardson, 2010; Williams, 1983). Likewise, President Obama’s Blue Print for Reform states
2

that America needs “a new generation of assessments that are aligned with college- and careerready standards, to better determine whether students have acquired the skills they need for
success” (U.S. Department of Education, 2010, pp. 3–4). If Montessori educators escape the
philosophical isolation of the Montessori community (Chattin-McNichols, 1998; Dunn, 2000;
Lillard, 2005; Turner, 2000a, 2000b) and explain Montessori classroom assessment in light of the
21st Century Skills and educational research, then Montessori assessment practices can help
educators understand valuable assessment techniques for the future (Dunn, 2000).
Research Questions
Thus, this thesis will investigate the following research questions:
•

How can Montessori educators better understand classroom assessment in light
of 21st Century Skills research and current educational research?

•

What philosophical components of Montessori help to clarify assessment within
Montessori classrooms?

•

How do Montessori assessment practices fit within traditional assessment
techniques?

•

What Montessori practices align with traditional assessment techniques?
Clarification of Principles for a Montessori Assessment Framework

Understanding Montessori assessment practices is difficult because Montessori education
only has a vague framework for understanding classroom assessment (Dunn, 2000; Turner,
2000a, 2000b). In fact, major Montessori books provided for Montessori teacher training such as
Chattin-McNichols (1998), Duffy & Duffy (2002), Lillard (2005), and Montessori (1989, 1997)
contain no sections that directly discuss classroom assessment (Dunn, 2000).
Dr. Montessori and Montessori Assessment (Chapter 3)
Dr. Maria Montessori does present five principles for the construction of classroom
material: (a) limitations in the quantity of materials, (b) the activity of the material, (d) the
3

materials being aesthetically pleasing, (d) the control of error, and (e) the isolation of difficulty
(1997).
Educational Principles and Montessori Assessment (Chapter 3)
Dr. Montessori’s principles can be correlated with broader educational principles that are
found in literature by Bellanca & Brandt (2010), and Lillard (2005): (a) student ownership, (b)
learning in context, (c) student choice, and (d) access to information.
Assessment Techniques and Montessori Assessment (Chapter 4)
A broad philosophical understanding of assessment still leaves Montessori teachers
needing to understand specific assessment techniques, such as (a) portfolio assessments, (b)
authentic (performance) assessment, (c) classroom observation, and (d) rubrics, that may be used
within a Montessori classroom (Dunn, 2000; Turner, 2000a, 2000b).
Classroom Practices and Montessori Assessment (Chapter 5)
With this knowledge, Montessori teachers can use assessment to (a) align instruction, (b)
prepare for future lessons, and (c) provide built-in assessments for student learning (Dunn, 2000;
Turner, 2000a, 2000b).
Thesis Statement
In order to clarify an ill-defined framework for Montessori assessment, this thesis hopes
to show that: Montessori assessment practices use techniques that are encouraged by 21st
Century Skills research and educational research.
Terminology
The following will be provided as operational definitions for this thesis:
Framework
An understanding of a particular concept that takes various points of view into account in
order to foster effective dialogue about the concept (Bellanca & Brandt, 2010).
Educational Assessment
4

“A formal attempt to determine a students’ status with respect to educational variables of
interest” (Popham, 2011, p. 7).
Assessment Techniques
Ways that teachers assess student learning within the classroom. This term will be used
to imply terminology that is normally found outside of Montessori classrooms, such as tests and
performances assessments (see Popham, 2011, for comprehensive analysis of these techniques).
Montessori Assessment Practices
Specific techniques that Montessori classrooms use in order assess student progress
(Dunn, 2000; Turner, 2000a, 2000b).
21st Century Skills Framework
A comprehensive framework put forth by the Partnership for 21st Century Skills that
includes: (a) “core subjects, as defined by NCLB”, (b) “21st century content”, (c) “learning and
thinking skills”, (d) “information and communications technology literacy”, and (e) “life skills”
(Dede, 2010, p. 57).
Educational Research
Professional research about education that uses a sysematic or scientific approach to
prove effective classroom practices (Bellanca & Brandt, 2010; Lillard, 2005).
Montessori Practices
Techniques proposed by Dr. Montessori and that are used within Montessori classrooms
(Chattin-McNichols, 1998; Lillard, 2005; Montessori, 1997).
Traditional Education
Education that is not done in a Montessori classroom such as traditional public school
classrooms (Lillard, 2005)[see Note 2, xi].
Formative Assessment
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“A planned process in which assessment-elicited evidence of students’ status is used by
teachers to adjust their ongoing instructional procedures or by students to adjust their current
learning tactics” (Popham, 2011, p. 270).

Summative Assessment
“When educators collect test-based evidence to inform decisions about already completed
instructional activities such as statewide accountability tests [or an end of unit exam]” (Popham,
2011, p. 271).
Folder (Montessori)
A Montessori check-list of student work that acts as a portfolio assessment (Turner,
2000b; Vaughn, 2002)
Work (Montessori)
A term used to describe students’ projects in Montessori classrooms that “primarily
consist of the original, self-correcting Montessori materials and other similar projects” (Vaughn,
2002, p. 189)
Summary
Clarification of Montessori assessment practices in light of 21st Century Skills and
educational research is needed for the Montessori community to properly understand assessment
techniques that are used within Montessori classrooms. Through creating dialogue within the
Montessori community about Montessori assessment practices, Montessori educators will be
able to clarify outcomes which will assist Montessori classrooms in providing quality education
to all students. Through an analysis of philosophical, theoretical, and practical applications of a
framework for Montessori classroom assessment, this thesis will work to foster dialogue about
Montessori assessment practices by including various viewpoints within the conversation.
6
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CHAPTER II
COMPARISON OF 21ST CENTURY SKILLS AND MONTESSORI EDUCATION

Classroom assessment is affected by what teachers value philosophically (Bellanca &
Brandt, 2010; Gardner, 1991; Lillard, 2005; Popham, 2011; Van de Walle, Karp, & BayWilliams, 2013). This chapter will establish an overview of various pedagogical beliefs within
the 21st Century Skills framework and Montessori philosophy. This comparison will help to
compare Montessori beliefs with traditional beliefs, something that is lacking in most Montessori
literature (Chattin-McNichols, 1998). The 21st Century Skills section is set up to parallel the
later discussion of Montessori philosophy. These sections align section-by-section in order to
highlight similarities and differences between the two educational philosophies. This literature
review will help facilitate later discussions on Montessori classroom assessment.
The Case for 21st Century Skills
Overview
When examining the future of American education, a variety of possible futures exists
(Goodwing, Lefkowits, Woempner, & Hubbell, 2011). However, the 21st Century Framework
believes that “the moment is at hand for a 21st century model of education that will better prepare
students for the demands of citizenship, college, and careers in this millennium” (Kay, 2010, p.
xiii). This framework has received support from leading educational researchers, such as Howard
Gardner, and educational policymakers, such as Linda Darling-Hammond. The 21st Century
Skills framework has also received support from public education and policymakers since, “as of
October 2009, fourteen states…had committed to retooling their standards and assessments,
curriculum and instruction, professional development, and learning environments to support 21st
Century Skills outcome” (Barell, 2010, p. xxv). The 21st Century Framework has also received
strong support from the business community which is unique among educational movements
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(Kay, 2010). Ultimately, “the leaders of [the 21st Century Skills] movement include
policymakers, educators, and the business community… speaking with a united voice” (Kay,
2010, p. xxvii).
In order to clarify the 21st Century Framework, James Bellanca and Ron Brandt edited a
book called 21st Century Skills for the organization Partnership for 21st Century Skills. The
emphasis is on real world application of knowledge and students as active participants during the
learning process (Bellanca & Brandt, 2010). The benefit of the 21st Century Framework is that it
is outcome oriented since “without a clear and thorough articulation of the outcomes that students
need, reshaping the infrastructure is premature” (Kay, 2010, p. xiv). As the Montessori
community has failed to clearly articulate learning outcomes due to a lack of clarity in assessment
practices (Dunn, 2000; Turner, 2000a, 2000b), comparing Montessori values to a well-defined
and tested framework should assist the Montessori community in clarifying educational outcomes
and defining assessment practices.
Student Ownership
The 21st Century Skills framework explains that: “students learn more when they ‘own’
their learning, when they have choices and options, when they must struggle a little to complete
the task, and when they feel the joy of accomplishment and achievement” (Fogarty & Pete, 2010,
p. 113). The assessment practices inherent to a system of student ownership vary greatly
(Darling-Hammond, 2010; Reeves, 2010). “Teachers may combine peer assessment, student selfassessment, or their own assessment so that students learn how to look at their work, learn
strategies for framing and solving problems, and then understand how to continually revise their
work so that they are getting closer and closer approximations to expert practice” (DarlingHammond, 2010, p. 39). Although assessment practices can provide student ownership,
Pearlman (2010) supports shaping the environment to create student-centered learning as the
avenue to promote student ownership. Regardless of how the learning environment is
constructed, the 21st Century Skills framework states that “our challenge in this new century is to
9

help our students build upon their intrinsic curiosities about nature and our living, working,
playing, creating, and surviving therein” (Barell, 2010, p. 197).
Two-way Pedagogy
The 21st Century Skills framework is working to “develop… a two-way pedagogy in
which teachers learn to listen to students and look at student work, so that they get information
about the learning process, as well as directly instruct students and provide information”
(Darling-Hammond, 2010, p. 40). This two-way pedagogy is working to overturn “the factory
model [of American education;]… the notion that anyone can get deep, rigorous, high-quality
learning in a system that treats students as assembly-line widgets is implausible” (DarlingHammond, 2010, p. 47). As the Common Core Standards are “moving the United States closer to
establishing a shared understanding regarding what students must learn” (DuFour & DuFour,
2010, p. 85), the 21st Century Framework seeks to add 21st century content and skills to these
educational goals in order to truly create a two-way pedagogical system (Dede, 2010). These
educators are “helping teachers, policymakers, and local communities unlearn the beliefs, values,
assumptions, and cultures underlying schools’ industrial-era operating practices, such as fortyfive-minute class periods that allow insufficient time for all but superficial forms of active
learning by students” (Dede, 2010, p. 55). This means that educators are trying to create a
meaningful context for the standards that student will be learning.
While most teachers agree that their primary mode of delivery is in a
straightforward blast of facts, data, and reasons, they also know that in those alltoo-rare moments when they diverge from the didactic – in those moments when
they orchestrate a unit-driven project or a meaningful excursion – their students
are engaged quite differently. (Fogarty & Pete, 2010, p. 109)
By creating a theme or focus of the classroom for a project or unit, the students are able to engage
in authentic classroom projects that help to clarify the concepts in practical ways (Fogarty & Pete,
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2010, p. 105). These class projects help to co-create the knowledge that is learned in the
classroom by having student curiosity, interest, and initiative drive student learning.
Choice and Assessment
When looking particularly at the concept of assessment, the most essential question
within this 21st Century Framework is “how do we know students are learning? For most of the
20th century, the answer to that question was an idiosyncratic combination of subjective grades
from classroom teachers and scores on standardized norm-referenced tests” (Reeves, 2010, p.
305). The 21st Century Framework seeks to change this assessment discourse because “students
need to be able to design, evaluate, and manage their own work” (Darling-Hammond, 2010, pp.
33–34). The changes to education under this framework seek to empower students through a
system of assessment that allows for ownership, uses problem-based learning, focuses on projects
around themed units, incorporates modern technology, and captures student interest (Bellanca &
Brandt, 2010).
Traditional Assessments and Grades
“[The 21st Century Framework does] not deny that traditional assessment formats have a place in
determining whether students know vocabulary terms, procedures, algorithms, and basic facts.
But [it advocates] that a balanced approach to assessments is critical if 21st century learning goals
are to be appropriately assessed” (McTighe & Seif, 2010, p. 158). The 21st Century Framework
is looking to “abandon the conception of assessment as a checkup on teachers who… cannot [be
trusted] to be involved in the assessment process” so that assessments can be used to adequately
help students improve within the classroom (Darling-Hammond, 2010, p. 39). The 21st Century
Framework even has positions which state that schools need to focus on the quality of
information taught over the quantity of information taught, or a Teach Less Learn More approach
(Fogarty & Pete, 2010, p. 104). This Teach Less Learn More approach seeks to emphasize that
the application of knowledge learned in school to real world problems is more important than
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achievement on a traditional exam, although success on both should be correlated with each other
(Fogarty & Pete, 2010, p. 104).

Montessori Education
Overview of Montessori
The history of Montessori philosophy rests in the life and work of Dr. Maria Montessori.
Dr. Montessori began her work in the field of education as a physician who worked with mentally
handicapped children (Lillard, 2005). When she was successful with these children, she decided
to devote her studies to education in order to maximize the potential of normal children (Kramer,
1983). She developed her first Children’s House (Casa de Bambini) in 1907 in an apartment
complex in Italy in which poor children who were too young for school (3-6 years of age) learned
to read and to write (Montessori, 1966). The Children’s House then became a model for her
educational philosophy as it evolved over the course of her lifetime (Chattin-McNichols, 1998).
Dr. Montessori specifically worked at developing a system of education in which materials were
scientifically tested in order to engage students in learning while being developmentally
appropriate (Montessori, 1997). Many of her philosophies for classroom design, selfempowerment, and choice have been confirmed by a variety of psychological studies within the
past three decades (Lillard, 2005).
Student Ownership
“When people are able to make choices, they tend to perform better and feel better”
(Lillard, 2005, p. 82). An environment of choice and ownership is the exact environment that
Montessori schools strive to establish (Chattin-McNichols, 1998; Lillard, 2005; Montessori,
1997; Vaughn, 2002). Dr. Montessori worked to develop assessment practices within a system of
student ownership that centers around self-correcting materials so that students can see their own
12

success or failure (Montessori, 1997). The order of the materials in the curriculum and spatial
layout of the Montessori classroom help to guide student choice towards productive ends (Lillard,
2005). Dr. Montessori supported an environment where students could have free access and
control over their own learning (Chattin-McNichols, 1998; Lillard, 2005; Montessori, 1966,
1997). In fact, Dr. Montessori stressed that the teacher’s, or directress’s, primary role was in
creating and shaping the environment for student learning (Montessori, 1997). Thus, Dr.
Montessori advocated that the challenge for education within the “new century [the 20th century]”
was to understand the psychological and developmental mind of a child through observing
intrinsic curiosities in order to “lead [humanity] to a higher form of civilization” (Montessori,
1966, p. 7).
Two-Way Pedagogy
Dr. Montessori developed a framework for education which sought to observe the child’s
learning process, to listen to the child as a teacher, and to construct an environment that allows
for children to develop without “deviations” (Montessori, 1966, p. 158). This two-way learning
process that has teachers learning from students and students learning from materials and
classroom teachers was developed to overturn the factory model of education (Lillard, 2005, p. 6;
Montessori, 1966, 1997). Lillard (2005, p. 6) specifically compares the psychological pros and
cons of the factory model to the Montessori Method using recent psychological research in an
attempt to prove that the factory model is a defective model for education and that the Montessori
Method is a viable alternative [see Note 3, xii]. Lillard (2005) also details how the Montessori
environment creates a meaningful context for student learning by reorganizing student
involvement in the learning process around the content that is being learned. “First, new
knowledge is incorporated with old knowledge in a manner that seems far more coherent than is
typical of traditional schooling. Second, lessons and exercises are constructed so that students
can see the meaning of what they learn” (Lillard, 2005, p. 235).
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Teaching in a Montessori classroom should be responsive to student interest and allow
for student ownership and/or self-discovery of what it being taught (Lillard, 2005). Dr.
Montessori spoke against long didactic lecturing and desk work in the hopes of creating
meaningful interaction with the environment (Montessori, 1966, 1997, 1989; Kramer, 1983;
Lillard, 2005; Chattin-McNichols, 1998; Vaughn, 2002; Duffy & Duffy, 2002; Haines, 1995).
This philosophical emphasis is why the Montessori curriculum is largely focused around specific
materials instead of lessons or didactic teaching methods, although special Great Lessons are
central points of the elementary curriculum (Chattin-McNichols, 1998). Even where Dr.
Montessori encourages the telling of stories, or lecturing, these stories are supposed to spark
student interest for self-discovery and focus on a small group based off need instead of whole
class instruction (Montessori, 1989; Duffy & Duffy, 2002; Chattin-McNichols, 1998; Montessori,
1997; Lillard, 2005). The Montessori classroom structure helps to co-create the knowledge that is
learned within the classroom by having student curiosity, interest, and initiative drive student
learning and discovery.
Choice and Assessment
When looking particularly at the concept of assessment, the most essential question is
“how do we know students are learning? For most of the 20th century, the answer to that question
was a… combination of grades…” (Reeves, 2010, p. 305). Dr. Montessori sought to change this
assessment discourse by allowing students the ability to learn from experience through designing
and managing their own work (Montessori, 1997). Since Montessori philosophy is based on
natural consequences and learning through experience, “almost every piece [of work] or set of
apparatus that the child learns to manipulate has some built-in feature whereby the child can tell,
on completing his work, whether or not he has done so correctly” (Chattin-McNichols, 1998, p.
33). This change to education allows for empowerment through a system of choice that allows
for students to take ownership of their own learning that is directed by interest (Lillard, 2005).
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Traditional Assessment and Grades
While creating Montessori education, Dr. Montessori favored her assessments while
philosophically rejecting grades, tests, and desk work as inappropriate measures of student
progress based on the developmental needs of the child (Montessori, 1997; Chattin-McNichols,
1998; Lillard, 2005). This allowed for Dr. Montessori to create an educational system that has a
strong ability to create intrinsic learners who learn simply for the love of learning (ChattinMcNichols, 1998; Lillard, 2005; Vaughn, 2002). The curriculum and materials that were
developed by Dr. Montessori naturally work to show the teacher and the student what skills were
mastered and which ones needed further development (Montessori, 1997). The Montessori
curriculum is also unique in that it emphasizes that young children should learn sensory
discrimination and practical life skills (Chattin-McNichols, 1998). As the Montessori curriculum
developed around pre-school age children, Dr. Montessori saw the child’s need to apply
knowledge and/or understand real world problems, such as blowing one’s nose, and made these
components an important part of the educational setting (Montessori, 1966, 1997; ChattinMcNichols, 1998; Lillard, 2005).
Summary
The 21st Century Framework and Montessori education both support the philosophical
concepts of student ownership and choice, particularly with regards to the assessment process.
These two philosophical frameworks to education align, in some cases almost word-for-word,
with many concepts such as a two-way pedagogy for education, improving education within the
next century, choice in assessment, etc. The only major difference between the two philosophies
is that the 21st Century Framework allows for traditional grades and tests to be included within
the classroom (McTighe & Seif, 2010) whereas Montessori education rejects these components
entirely (Chattin-McNichols, 1998). Understanding the correlation between these two
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educational philosophies can help Montessori educators understand how classroom assessment
works within a Montessori classroom.
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CHAPTER III
ASSESSMENT PRATICES AND MONTESSORI PHILOSOPHY

When examining Montessori classroom assessment in light of educational research, a
lack of clarity about Montessori assessment practices becomes a barrier (Dunn, 2000; Turner,
2000a, 2000b). Very little Montessori literature actually discusses the assessment process within
Montessori classrooms (Turner, 2000a). Most secondary sources that explain the Montessori
Method discuss the materials, role of the teacher, structure of the classroom, and overall
ideologies with an assumption that any implementation of the Montessori Method will provide
obvious observable results of achievement (Chattin-McNichols, 1998; Lillard, 2005). Since Dr.
Montessori’s writings pre-date academic concern with assessment and ideologically rejects
traditional tests and grades (the main assessment discourse of the 20th century), Dr. Montessori
failed to clearly discuss a Montessori assessment framework (Boehme & Wymer, 1997; Dunn,
2000; Haines, 1995; Lopata et al., 2005; Turner, 2000a). Dr. Montessori did identify four
principles that she used when creating materials to assess student progress: (a) the limitation of
choice, (b) the activity of the material, (c) aesthetically pleasing, and (d) the control of error
(Montessori, 1997). These principles have been developed into larger pedagogical principles that
Montessori educators use when discussing classroom materials and assessments: (a) student
empowerment, (b) learning in context, (c) choice, (d) access to knowledge. This chapter will
seek to clarify and synthesize the philosophical position of Montessori on assessment in order to
clarify a framework of Montessori classroom assessment.
Dr. Montessori and Assessment
Five Principles for Montessori Materials
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In Dr. Montessori’s book, The Discovery of the Child, Dr. Montessori outlines how to
implement the Montessori Method within classrooms (Montessori, 1997). Dr. Montessori
stresses the creation of materials and a controlled environment in order to successfully guide
student learning and achievement within the classroom (Chattin-McNichols, 1998; Dunn, 2000;
Haines, 1995; Kramer, 1983; Lillard, 2005; Montessori, 1966, 1997; Vaughn, 2002). Dr.
Montessori defined five principles for Montessori materials which work together to shape
classroom assessments: (a) a controlled environment with limited numbers of choices, (b) activity
of the material , (c) aesthetically pleasing, (d) the control of error, and (e) the isolation of
difficulty (Montessori, 1997, pp. 105–107). Dr. Montessori stressed that the presentation of the
materials within a classroom needs to be limited in some sort of way so that children do not have
an over-saturation of choice (Montessori, 1997). For example, restaurants with a menu of around
seven choices of meals are easier to navigate then a five page menu with over a 100 choices
(Lillard, 2005). A balance of choice is needed for the psychological success of all people,
especially with younger children who have less experience in decision making (Lillard, 2005).
The second principle goes hand-in-hand with visual attractiveness as it embodies useful
movement. Dr. Montessori explained that “the ability of a thing to attract the interest of a child
does not depend so much upon the quality of the thing itself as upon the opportunity that it
affords the child for action” (Montessori, 1997, p. 106). When an object performs a useful action,
people and children are more likely to use the object due to the satisfaction of successfully
performing a task; the teacher’s role is to find these materials that will create an experience for
learning (Barell, 2010). Dr. Montessori’s third principle is that the materials in the classroom
should be aesthetically pleasing so that it will be “attractive” to the interest and curiosity of the
child (Montessori, 1997, p. 107). Think of any number of puzzles or objects that one finds laying
around that house that one just has to mess with (Barell, 2010). The last principle called control
of error is that every material should be self-correcting so that a child can tell if the objective of
the task has been completed successfully (Montessori, 1997). For example, when a child works
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with the graduated cylinders, he can tell if he has succeeded because each piece will fit in exactly
only one slot (Montessori, 1997). This is the same principle that one uses when messing with a 3dimensional puzzle, such as an Rubik’s Cube™; the solution may be a complex algorithm that is
unknown to the user of the puzzle, but one can easily determine the objective of the object and
evaluate his/her success without any outside instruction (Adams, 2009) . A fifth principle that Dr.
Montessori used in her classroom was a concept that she described as the isolation of difficulty
(Montessori, 1997). This concept is that each activity should teach and assess only one aspect of
learning so that confusion does not occur in the learning process (Chattin-McNichols, 1998). For
example, the sensory materials in a 3-6 classroom focus on a specific sensory discrimination,
such a length (Chattin-McNichols, 1998).
Montessori Materials and Learning through Discovery and Manipulation
Dr. Montessori sought to create learning materials that focus around a particular task so
that, upon mastery of the material, a teacher could evaluate the skills of the child (ChattinMcNichols, 1998; Haines, 1995; Lillard, 2005; Montessori, 1997; Vaughn, 2002). With a
combination of control for error and the isolation of difficulty, “everything is done to make the
eye recognize an error and the hand correct it” (Montessori, 1997, p. 129). These objects and
materials, however,
are not a help to the teacher…. The objects in our system are, instead, a help to the child
himself. He chooses what he wants for his own use, and works with it according to his
own needs, tendencies, and special interests. In this way the objects become a means of
growth. (Montessori, 1997, p. 150)
Furthermore, Dr. Montessori’s descriptions of how to present Montessori materials in 3-6
classrooms help to convey the Montessori emphasis on process and discovery over verbal
instruction (Chattin-McNichols, 1998; Haines, 1995; Montessori, 1997; Turner, 2000).
Dr. Montessori’s downplayed lecture based approaches of teaching that create a large

19

connection of verbal language without any experience or isolation of difficulty to aid the
listener in comprehension (Montessori, 1997, pp. 109-110). This stance is similar to 21st
Century Skills research that supports (a) a focus to learning (Fogarty & Pete, 2010), (b)
problem based learning (Pearlman, 2010), (c) an emphasis on mastery , and (d) an
assessment framework that values experience and context (Reeves, 2010).
Montessori Materials and 21st Century Skills
Dr. Montessori’s principles for classroom materials can benefit Montessori
classroom assessment because of direct parallels to 21st Century Skills research. Dr.
Montessori used her principles to focus on process which is why Dr. Montessori rejected
traditional tests and grades which focus on extrinsic reinforcement of learning instead of
intrinsic, process-oriented learning (Chattin-McNichols, 1998; Dunn, 2000; Haines,
1995; Lillard, 2005; Lopata et al., 2005; Montessori, 1966, 1997; Turner, 2000a).
Although the 21st Century Framework does not support this radical rejection of tests and
grades (Reeves, 2010), educational research is encouraging formative assessment to be
built into the learning process (Dirksen, 2011; Popham, 2011; Swaffield, 2011; Van de
Walle et al., 2013). In fact, the process of the child organizing his thoughts and learning
through experience being superior to a teacher’s interference or evaluation (Montessori,
1997, p. 163; Vaughn, 2002) is similar to what educational and neuroscience research,
such as Barrel , Gardner (1991), Hart (1983), Fisher and Frey (2010), and Reeves (2010),
have suggested about human learning. However, the 21st Century Framework
emphasizes a clarification of outcomes when implementing a process-oriented approach
(Barell, 2010) which Montessori classrooms rarely do (Dunn, 2000; Turner, 2000b).
Clarification of Montessori assessment practices will help Montessori educators improve
the process oriented approach that is a benefit of the Montessori Method (Dunn, 2000;
Turner, 2000b).
Educational Principles and Modern Montessori Discourse
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The 21st Century Skills framework and educational research explain that
classrooms should (a) provide a well-structured environment to maximize learning
(Pearlman, 2010), (b) allow contextual application of skills (Fogarty & Pete, 2010;
Gardner, 1991), (c) have learning focus around interest or skills (Gardner, 1985), and (d)
be a community of learners instead of filtering information through an expert (Palmer,
1998). Montessori classrooms provide an example of these principles through the
implementation of Dr. Montessori’s ideas about assessment (Chattin-McNichols, 1998):
(a) student ownership of learning (limited choice/environment), (b) students’ ability to
learn and to work within a meaningful context (activity of the material), (c) students’
ability to choose materials that are personally interesting (aesthetically pleasing), and (d)
Montessori students’ access to answers (control for error).
Student Ownership in Learning
A Montessori classroom allows for students to be empowered through their interaction
with the environment (Vaughn, 2002). Unlike traditional schools where students are rarely given
free choice on assignments (Bellanca & Brandt, 2010; Chattin-McNichols, 1998; Gardner, 1991;
Hart, 1983; Lillard, 2005; Montessori, 1997; Palmer, 1998), “the reality in most Montessori
elementary schools is that students are usually given a good deal of free choice, with some work
(often in math and reading) required on a daily or weekly basis” (Chattin-McNichols, 1998, p.
134). By establishing a classroom climate with high expectations for students to work, teachers
encourage student achievement (Chattin-McNichols, 1998; Vaughn, 2002; Wong & Wong,
2005). “Simply put, if the norm in the classroom, the ‘thing to do,’ includes a good bit of selfdirected work, then everyone in the classroom will feel motivated to do it” (Chattin-McNichols,
1998, p. 135). This emphasis on student ownership of success has been shown to be important to
the overall achievement of students (Lillard 2005). All components of the Montessori
environment, even the mere phrasing of speech within a Montessori classroom (Vaughn, 2002),

21

work to allow for this student empowerment (Lillard, 2005). Many traditional classrooms lack
the organizational structure to encourage student empowerment (Gardner, 1991; Lillard, 2005;
Pearlman, 2010), but restructuring traditional classrooms, particularly in high school, has proven
to be extremely successful in encouraging student empowerment/achievement (Pearlman, 2010),
and is likely to become more commonplace within the next 10 years (Goodwing et al., 2011).
Context and Self-Discovery
Within Montessori classrooms, the focus on understanding process allows for students to
learn through the act of self-discovery (Chattin-McNichols, 1998; Lillard, 2005; Montessori,
1997). “In fact, the goal of the whole situation – materials, teacher, education, and so on – is to
have the child discover the paper process, the algorithm, as a shortcut to what she has learned”
(Chattin-McNichols, 1998, p. 107). “This process of abstraction is an ‘ah-ha!’ experience for the
child” (Chattin-McNichols, 1998, p. 115). Psychological research has determined that context,
structure, and motivation are the three key areas for learning information (Lillard 2005, p. 234).
Montessori classrooms provide a structured environment (Chattin-McNichols, 1998), which is
encouraged by educational research such as Pearlman (2010), and motivation through choice
(Montessori, 1997), which is encouraged by educational research such as Forgarty & Pete (2010).
The context that Montessori classrooms provide is often different from the context suggested by
educational research such as Gardner (1991), Barell (2010), and McTighe & Seif (2010) because
of Montessori’s focus on the development of basic skills related to the nature of pre-school and
elementary classrooms (Chattin-McNichols, 1998; Lillard, 2005). Instead of asking students to
apply knowledge through internships (Gardner, 1991), group problem solving activities (Barell,
2010), or other authentic assessment tasks (Swaffield, 2011, p. 434), Montessori asks students to
understand educational procedures through a context of manipulatives that mirror the paper
process (Chattin-McNichols, 1998; Lillard, 2005). Montessorians claim this system is
developmentally appropriate for this age group because of the concrete nature of this age group
(Chattin-McNichols, 1998; Lillard, 2005; Montessori, 1997).
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Choice in Montessori Classrooms
Self-discovery is able to work in a Montessori classroom because student’s have a large
amount of choice in the tasks that they work on (Chattin-McNichols, 1998; Lillard, 2005;
Montessori, 1966, 1997; Turner, 2000b; Vaughn, 2002).
One of the primary mechanisms to do this is to allow each child to choose an
activity from the dozens offered in the classroom. [Dr.] Montessori’s rationale
for this was that only the child really knows exactly what interests him, and that
[the Montessori teacher] can rely on the child’s drive to work at the boundary of
his learning to keep him moving on to new things. …The materials themselves
will tell a child whether they are being used in a correct way. (ChattinMcNichols, 1998, pp. 54–55)
A review of educational research on the power of choice, Lillard (2005), indicated that even small
amounts of choice significantly improve classroom learning. The emphasis on choice and
process helps teach students to learn based on natural interests instead of merely worrying about
learning the correct answer (Chattin-McNichols, 1998, p. 55). This context of using problem
solving and student interest for classroom assessment is recommended by 21st Century
Framework (Barell, 2010, 2010; Fisher & Frey, 2010; Gardner, 1991; Reeves, 2010). Limitations
to choice will and should exist within a classroom (Lillard, 2005; Montessori, 1997), but the
ability for students to control their own learning is essential to the learning process (Barell, 2010).
Access to Answers and Knowledge
Within the 21st century, American’s will no longer need to memorize lists of facts since
answers are readily available due to technology (November, 2010). In the Montessori classroom,
students are expected to have access to the answers for whatever questions they have, which
includes the answers to the worksheet or assessment that the student is currently working on
(Chattin-McNichols, 1998). Dr. Montessori’s concept of controlling for error made the correct
answer plainly given to the child through the construction of the material; the child’s task is to
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learn the process in order to correctly arrive at the correct answer (Montessori, 1997). This
concept is similar to how a traditional teacher provides rubrics to guide student success on certain
projects (Dunn, 2000). This approach greatly differs from traditional forms of assessments, such
as tests and worksheets, that ask for students to provide a correct answer with little regards to how
or why the answer is obtained (Bellanca & Brandt, 2010; Gardner, 1991; Popham, 2011). If
students had free access to answers while taking an exam or completing a worksheet within a
traditional environment, everyone would be in an uproar that these students were cheating and
teachers were not teaching because students would just be copying the correct answers.
However, Chattin-McNichols (1998) found the following:
Rather than answers to math or spelling problems being the closely guarded
secret of the teacher, a variety of materials with the answers is available in the
classroom. This has the effect of placing the emphasis on process rather than on
the correct answers, which can be a disadvantage to learning, especially to
learning problem solving skills. (p. 55)
Similar conclusions have been drawn from educational research about the use of
calculators in math classrooms (Van de Walle et al., 2013).
Educational Philosophy and Access to Answers
Philosophically, assessment which keeps answers as closely guarded secrets
comes from an objectivist discourse which states that “truth is a set of propositions about
objects; education is a system for delivering those propositions to students; and an
educated person is one who can remember and repeat the experts’ propositions” (Palmer,
1998, p. 101). However, self-correcting assessments within a Montessori classroom shift
learning to a communal, environmental, and experiential process which allows for
individual control over the learning process (Chattin-McNichols, 1998; Cosgrove &
Ballou, 2006; Duffy & Duffy, 2002; Haines, 1995; Lillard, 2005; Montessori, 1966,
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1997; Turner, 2000a; Vaughn, 2002). As modern educators seek to re-define learning “as
the passionate and disciplined process of inquiry and dialogue itself, as the dynamic
conversation of a community that keeps testing old conclusions and coming into new
ones” (Barell, 2010; Palmer, 1998, p. 104; Van de Walle et al., 2013), the shaping of an
environment to provide students with answers to natural questions or life problems could
be a viable model for the future of education (Barell, 2010; Fisher & Frey, 2010;
Goodwing et al., 2011; Reeves, 2010). Although traditional classrooms may be unable to
implement the large-scale philosophical changes that are found within Montessori
classrooms, the 21st Century Skills framework focuses around student empowerment,
context, interest/choice, and access to answers in order to maximize success (Barell,
2010; Palmer, 1998; Pearlman, 2010; Reeves, 2010).
Summary
Dr. Montessori presented five principles for the creation of Montessori materials:
(a) limitation of choice, (b) movement of the material, (c) aesthetically pleasing, (d)
control of error, and (e) the isolation of difficulty (Montessori, 1997). These principles
can be aligned with various components of the 21st Century Framework in order to
clarify what types of assessment should occur within a Montessori classroom.
Particularly, the concepts of (a) student ownership, (b) context, (c) choice, and (d) access
to answers appear in both Montessori literature and educational literature. With the
philosophical principles of Montessori assessment identified, the creation of a theoretical
framework for actual Montessori classroom assessment can be discussed in light of 21st
Century Skills and educational research.
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CHAPTER IV
DEFINING THE FRAMEWORK FOR MONTESSORI ASSESSMENT

Since Montessori principles align with some aspects of the 21st Century Skills
framework and educational research, a correlation between Montessori practice and assessment
techniques should be possible. Some Montessori research attempts to make this connection
through vague references to authentic assessment (Bagby & Sulak, 2012; Haines, 1995; Turner,
2000a); however, a more thorough understanding of Montessori assessment practices is needed
(Dunn, 2000; Turner, 2000b). Specific assessment practices such as portfolio assessments,
authentic (performance) assessment, and observation work together in a Montessori classroom to
provide built-in assessment to student learning (Turner, 2000a). Rubrics could also help
Montessori classrooms clarify learning outcomes (Dunn, 2000).
A Brief Framework
Joy Turner presents a brief framework for assessment in Montessori classrooms through a
discussion of a Montessori classroom’s use of “authentic assessments” (Turner, 2000a, p. 21).
In the teaching-learning cycle of Montessori… assessment is an integral part of
the adult’s process, providing the basis for planning and preparation or
modification. What it makes possible is alignment – a process of linking
standards (expectations as defined by goals and performance criteria) with
curriculum, instruction, and learning. Informal assessment is built-in, as well, to
every lesson involving nomenclature, because it is part of the central Montessori
teaching strategy called the three-period lesson. (Turner, 2000a, p. 21)
Turner’s framework will be used as the basis for clarifying a framework for Montessori
classroom assessment. Under Turner’s framework, assessment works to (a) “aid teacher
preparation for future lessons with a particular student or large group”, (b) “align standards,
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curriculum, instruction, and learning”, and (c) “be a built-in part of many lessons through
informal observation or self-correcting materials” (Turner, 2000a, p. 22). The assessment
techniques that have vaguely been identified within Montessori classrooms include: portfolio
assessments, authentic assessment, and observation (Dunn, 2000; Turner, 2000b). Turner’s
(2000a) framework directs Montessori assessment to use assessment to drive instruction, as
suggested by Popham (2011). However, the use of lesson plans, rubrics, and standard alignment
is difficult in Montessori classrooms because of a poorly defined assessment framework (Murray
& Peyton, 2008). Through clarifying Montessori assessment practices as suggested by Dunn
(2000) and Turner (2000b), a framework for Montessori classroom assessment will be able to
assist Montessori educators in clarifying educational outcomes which is critical for the
educational success of Montessori (Ungerer, 2012).
Portfolios: Student Responsibility and Individualization
A Montessori classroom is normally structured around a portfolio assessment, usually
called a “check-list” or folder, that contain various pieces of student work and/or charts to track
student progress (Turner, 2000b; Vaughn, 2002, p. 189). This portfolio is examined in various
ways, one of which is described in an article by Turner:
[the student] meet[s] with a teacher and review[s his/her] portfolio and talk[s]
about why [he/she] chose that work, what was hard about it, [and] what they
liked about it. The teacher records what they say on large-size post-it notes and
puts them on the work…. Things [that] demonstrate growth… get saved in the
portfolio. (Turner, 2000b, p. 26)
One benefit that research states for portfolio assessment is that the student has a large
amount of responsibility in the evaluation process (Popham, 2011). In a Montessori
classroom, a student’s portfolio may be checked every day, once a week, or once every
two weeks, depending on the specific structure of the Montessori classroom (ChattinMcNichols, 1998; Lillard, 2005; Turner, 2000b; Vaughn, 2002). This lack of immediate
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feedback requires the individual student to stay on top of his or her work and take
responsibility for his or her own learning (Chattin-McNichols, 1998; Lillard, 2005;
Turner, 2000b).
This portfolio process allows for assessment to be individualized based on a teacher’s
understanding of students’ needs (Turner, 2000b). Educational research has long advocated for
an individualization of the assessment process (Bellanca & Brandt, 2010; Bellowe, 2012; ChattinMcNichols, 1998; Gardner, 1985, 1991; Goodwing et al., 2011; Hart, 1983; Lillard, 2005;
Montessori, 1966, 1997, 1997; Williams, 1983). This individualization should occur through a
non-linear view of learning and assessment that allows for all subjects to be occurring
simultaneously within the classroom (Hart, 1983; Lillard, 2005; McTighe & Seif, 2010). Since
students in Montessori classrooms complete various tasks in a repetitive fashion, mastery occurs
before each student progresses to the next part of the curriculum (Chattin-McNichols, 1998;
Turner, 2000b); however, this progression is within the cyclical nature of the Montessori that
allows for students to work at various levels simultaneously (Lillard, 2005). This holistic
assessment philosophy is focused on documenting behavior (products, success, failure, etc.),
having student’s progress through the Montessori materials, and analyzing the meaning of teacher
observations (Chattin-McNichols, 1998; Montessori, 1966; Vaughn, 2002). Unfortunately, the
Montessori community has failed to clarify a uniform type of portfolio/folder assessment which
makes clarity on Montessori assessment practices difficult (Turner, 2000b).
Authentic Assessment and the Montessori Classroom
Various interpretations and definitions of ‘authentic assessment’ exist within educational
research which makes it difficult to clarify such practices (Chen & Martin, 2000; Colley, 2008;
Dirksen, 2011; Dutt-Doner & Maddox, 1998; Eckert & Alexandra, 2004; Scholtz, 2007;
Swaffield, 2011; Wiggins, 2011)[see Note 5, xiii]. Notably, Swaffield (2011, p. 434) presents an
interesting separation between authentic assessment and authentic measures of student learning:
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Authentic assessment refers to the assessment of learning that is conducted
through real world tasks [that] require[e] students to demonstrate their
knowledge and skills in a meaningful context…. Authentic in the sense of
genuine (according to Grant Wiggins) [refers to tasks that] ‘are either replicas of
or analogous to the kinds of problems faced by adult citizens and consumers or
professionals in the field.’ (Swaffield, 2011, p. 434)
Swaffield (2011) creates this separation in order to emphasis using authentic practices that focus
on formative assessments instead of authentic assessments that are primarily summative
assessments. The difference that Montessorians emphasize for Montessori’s use of authentic
assessments appears to be that Montessori classrooms use authentic assessments as formative
assessments in order to determine what a student should be working on next (Turner, 2000b).
Authentic Assessment in Montessori Classrooms
A student performs a multitude of tasks within a Montessori classroom as the classroom
is organized around various pieces of work that students complete and then discuss with a teacher
(Chattin-McNichols, 1998; Lillard, 2005; Montessori, 1997; Reed, 2008; Vaughn, 2002). These
tasks can involve moving base-ten blocks called Golden Beads, labeling various words with
specific grammar shapes, using metal fractions, using various word-study boxes, or manipulating
other Montessori materials (Chattin-McNichols, 1998; Lillard, 2005; Reed, 2008). These tasks
normally have a time for a student-teacher discussion to evaluate the successful completion of the
task which Chen & Martin (2000), Dutt-Doner & Maddox (1998), and Swaffield(2011) note as
being a component of authentic assessment within the classroom.
Authentic Assessment in Traditional Classrooms
Montessori tasks differ largely from performance-based tasks that are proposed by
educational research for traditional classrooms (Popham, 2011; Scholtz, 2007). Performance
assessment, by definition, focuses on a student creating something or solving a problem (Barell,
2010; Popham, 2011; Reeves, 2010); most traditional performance assessments occur through a
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presentation, a group project, or another alternative to a pen-and-paper exam that acts as a
summative assessment (Popham, 2011; Swaffield, 2011). However, these authentic assessments
are encouraged to help teachers escape the paradigm of assessing in order to assign a grade or
achieve a summative report (Barell, 2010; Chen & Martin, 2000; Colley, 2008; Dutt-Doner &
Maddox, 1998; Gardner, 1991; Swaffield, 2011; Towne, 2009; Wiggins, 2011). Although public
school classrooms cannot escape a system of grading like Montessori classrooms have (Murray &
Peyton, 2008), traditional classrooms can focus on assessing student learning instead of moving
through units merely to show progress (Fogarty & Pete, 2010; Reeves, 2010). Group projects or
summative performance assessments are a part of cultural lessons within Montessori classrooms
(Chattin-McNichols, 1998; Duffy & Duffy, 2002), but these types of tasks are used sparingly in
favor of more individual projects, individual research, or material manipulation that are
emphasized as being more developmentally appropriate by Montessori thought (ChattinMcNichols, 1998; Lillard, 2005; Montessori, 1997).
Formative and Summative Authentic Assessments
This difference between traditional and Montessori uses of authentic (performance)
assessment can be explained with reference to Swaffield’s (2011) distinction. If Montessori
classrooms use authentic assessment for formative purposes (Turner, 2000b) while traditional
classrooms use authentic assessment for summative purposes (Chen & Martin, 2000; Colley,
2008; Dirksen, 2011; Dutt-Doner & Maddox, 1998; Scholtz, 2007; Swaffield, 2011), then this
could explain why Montessori classrooms have few summative performance assessments. In
fact, Dr. Montessori’s rejection of tests and grades has created a relative absence of formalized
summative assessments within Montessori classrooms, except for occasional portfolio evaluations
(Dunn, 2000; Haines, 1995; Turner, 2000b). Most educational research encourages using
authentic assessment in formative ways (Chen & Martin, 2000; Dirksen, 2011; Swaffield, 2011;
Wiggins, 2011) which means that Montessori classrooms can provide an excellent model for how
to achieve this type of assessment (Turner, 2000b).
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Observation as Assessment in Montessori Classrooms
Unlike traditional classrooms, Montessori teachers have no problem using observation as
a primary way to assess student progress (Chattin-McNichols, 1998; Haines, 1995; Lillard, 2005;
Montessori, 1966, 1997; Turner, 2000b). An investigation by Dunn (2000) states that the most
successful Montessori assessment practices include: observation, individual discussion between
teachers and students, checklists, anecdotal record, and teacher recordkeeping systems. Dunn’s
(2000) list of assessment looks completely different from traditional categories of assessment
such as selected-response tests, construct-response tests, performance assessment, portfolio
assessment, and affective assessment (Popham, 2011). The reason for this is that observation,
individual discussion, checklists, and anecdotal records tend to fall outside of a traditional
assessment framework which involves formal assessments and grades (Popham, 2011). Although
Montessori philosophy and the 21st Century Skills framework support these types of formative
assessments to aid learning (Bellanca & Brandt, 2010; Dirksen, 2011; Montessori, 1997; Van de
Walle et al., 2013; Vaughn, 2002), the inability to quantify observational assessments makes
these unsuitable as the only forms of assessment within a classroom (Dunn, 2000; Turner,
2000b).
However, observation is used as the primary form of assessment in Montessori
classrooms between formative observations during classroom tasks and summative observations
about student portfolios (Turner, 2000b). Teachers monitor a student’s progress on work similar
to how a traditional teacher monitors progress during an exam or while students are working on
an assignment (Chattin-McNichols, 1998). The unique aspect of the Montessori system is that
the process is the focus so the grade or correct answers upon the completion of the task is
irrelevant (Chattin-McNichols, 1998, p. 55). A Montessori teacher can observe what work has
been completed and monitor a child’s ability with the material through casual observation
(Vaughn, 2002). The child is then given the responsibility for making sure that she focuses on
mastering the material which she is work on (Turner, 2000b). Depending on the structure of the
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Montessori classroom, or even the individual student himself, a formal review or discussion of a
student’s work is conducted at the end of an hour, a day, a couple of days, or a week to confirm
teacher observations and a student’s level of mastery (Lillard, 2005; Turner, 2000b; Vaughn,
2002). This process shows a practical way to implement 21st Century Skills that ask students to
take responsibility for their own learning as suggested by Barrell (2010), Fisher & Frey (2010),
and Reeves (Reeves, 2010); although, the 21st Century Skills framework also supports using
traditional assessment techniques to measure student success (Reeves, 2010).
The Use of Rubrics in Montessori Classrooms
Rubrics are the primary way that teachers measure a student’s progress on authentic
(performance) assessments (Popham, 2011). “Rubrics, or scoring guides that define learning
expectations and criteria for mastery of those expectations, do not compromise our values as
Montessorians…. Rubrics are also great tools for student self-evaluation with a built-in control
of error” (Turner, 2000b, p. 31). Since these scoring guides could quantify a student’s skill on a
particular task, observation by Montessori teachers could be translated to a quantified value when
necessary (Haines, 1995; Turner, 2000b). Public Montessori schools use a similar process when
determining a student’s report card grade thorough a correlation with a student’s progress along
the Montessori curriculum (Haines, 1995; Murray & Peyton, 2008).
Rubrics, however, could be difficult to integrate into a Montessori classroom because
most Montessori work is constructed to control for error so a formalized rubric is not required to
aid students in self-correction (Chattin-McNichols, 1998). Mainly presentations or large-scale
projects would require a rubric (Popham, 2011), but the presence of these activities differs largely
from a traditional classroom and are far less necessary for students to engage in hands-on learning
(Chattin-McNichols, 1998; Lillard, 2005; Vaughn, 2002). As Montessori educators work to
clarify rubrics for various tasks and projects, Montessori teachers can begin to clarify intended
outcomes of student learning so that students can know what is expected within the classroom
(Popham, 2011) and dialogue between Montessori and traditional educators can help Montessori
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teachers understand the value of summative assessments (Turner, 2000b). These formalized
clarifications will be necessary for Montessori educators to correlate Montessori assessment
practices with state standards, state exams, and clear lesson plans that define teaching objectives
(Turner, 2000a).

Framework in Review
Because of the prevalence of authentic (formative, performance) assessment in
Montessori classrooms, observation, discussion, checklists, and teacher records seem to be the
most common and successful forms of assessment within a Montessori classroom (Turner, 2000a,
2000b). Montessori students perform a large amount of authentic assessments that require the
manipulation of materials to create a certain outcome (Vaughn, 2002). The student’s work is then
checked in a summative form through a portfolio process that contains a majority of student work
(Turner, 2000b; Vaughn, 2002). The lack of emphasis on summative assessments in Montessori
classrooms leads some Montessori educators to call for rubrics to clarify educational values
(Dunn, 2000; Turner, 2000b), but the self-correcting nature of Montessori materials tends to make
rubric implementation redundant from a learning stand-point. Ultimately, Montessori assessment
practices focus around formative assessments that are primarily conducted through teacher
observation or discussion (Dunn, 2000).
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CHAPTER FIVE
MONTESSORI CLASSROOM ASSESSMENT

Popham identified four principles for why classroom teachers need to understand
classroom assessment: “(a) to monitor students’ progress, (b) to diagnose students’ strengths and
weaknesses, (c) to determine instructional effectiveness, and (d) to assign grades to
students”(Popham, 2011, pp. 8–12). However, Montessori literature is vague in defining how
Montessori implements these principles (Dunn, 2000; Turner, 2000b). This chapter will examine
specific Montessori classroom assessments in light of the framework developed in chapter four in
order to understand this correlation. Since Montessori programs differ greatly on the actual
implementation of Montessori philosophy (Chattin-McNichols, 1998), the practices within this
chapter should be viewed as only one of several possible implementations of Montessori
education (Chattin-McNichols, 1998; Lillard, 2005)[see Note 4, p. xii].
Understanding Student Work Plans
Montessori elementary classrooms normally focus around a folder or portfolio that
contains a record of student work that has been completed over a given time period (ChattinMcNichols, 1998; Lillard, 2005; Turner, 2000b) (see Appendixes A, B, and C). This work plan is
kept within a folder that contains other data sheets such as a student’s progress on word study,
grammar, etc. (see Appendixes E and F) which is why the work plan is often referred to as a
student’s folder (Vaughn, 2002). The work plan is used to direct student learning during a twothree hour individual work period that normally occurs in the morning before lunch (Lillard,
2005; Montessori, 1997). Through this assessment process, students independently direct their
own learning while teachers monitor a student’s progress (Vaughn, 2002).
Sections of the Student Work Plan
The work plan is divided into three sections: language, math, and cultural studies (see
Appendix A). Since most cultural studies lessons, or science and history lessons, are provided in
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a whole group setting (see Appendix D), the individual work plan mainly guides students’
language and mathematics work (Vaughn, 2002). Each section has categories such as: reading,
grammar, handwriting, etc. that correspond to specific skills and specific pieces of work within
the Montessori classroom (see Appendix A). For example, math operations corresponds with the
Golden Beads, the Stamp Game, the Small Bead Frame, the Large Bead Frame, and the Test
Tubes (Chattin-McNichols, 1998; Reed, 2008). The type of work within a category is completed
based on a student’s level and ability (Lillard, 2005). Upon completion of a piece of work, the
Montessori teacher will initial in the appropriate square of the student’s work plan (Vaughn,
2002, p. 189). However, students are encouraged to complete the work to a mastery level, and
most teachers will not sign off until all answers are correct and/or the student can explain the
process that she used in order to arrive at her answers (Vaughn, 2002, p. 189). This process
seems to echo a part of the 21st Century Skills framework that states: “our goal is to release
responsibility for learning to students, yet still provide them with the support required to be
successful” (Fisher & Frey, 2010, p. 230).
The Work Plan and Student Choice
Depending on the ability of the student to work independently, the teacher will either
assign specific work to be completed each day or allow the student to choose what work she
would prefer to do as long as she meets the weekly work requirements (Vaughn, 2002, pp. 191–
192). Since Montessori has first, second, and third graders within one lower elementary
classroom (Duffy & Duffy, 2002; Lillard, 2005), the amount of choice and freedom gradually
increases as one increases in grade level (Chattin-McNichols, 1998). First graders’ work plans
(Appendix A) are almost entirely teacher directed, especially since they require many
introductory lessons to new material. Second (Appendix B) and third graders (Appendix C)
generally choose some or all work independently. The number next to each category is the guide
for how many times the category needs to be completed each week. If a student fails to complete
his work in a timely manner, then more structural and accountability measures will be put in
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place (Vaughn, 2002). This Montessori environment may appear to differ from the philosophical
components described by Montessori literature where free choice and student ownership of work
are stressed (Lillard, 2005; Montessori, 1997; Turner, 2000b). Doubtlessly, less structured forms
of Montessori exist (Chattin-McNichols, 1998). However, this work plan does reinforce various
components of self-empowerment and choice within the classroom (Vaughn, 2002).
Benefits of the Work Plan
The work plan provides a combined report for understanding what a student has
completed within a week, what level of work she is completing, and what the child can
reasonably be assumed to complete within the future (Vaughn, 2002). Montessori teachers can
gauge a student’s productivity based on the amount of work that is completed each day (Vaughn,
2002). However, quantity is not everything since the work plan also shows what work and at
what level the student performed. If a student has done grammar every day, but he only
completed math operations once, then the teacher knows the student is comfortable and confident
in grammar and that the student needs to be encouraged to complete more math operations (see
Appendix A). A general preference for easier work can also be a red-flag for teachers (ChattinMcNichols, 1998).
The folder records a record of what level a child is working at on various pieces of work.
Typically, when a student completes a piece of work, such as Word Study 24, the number/level is
recorded in the work plan, and the student will complete the next number in the sequence the next
time that she works with that material. If the student struggled, then the level can be lowered; if
the student easily completed the work, a few numbers may be skipped until an appropriate level
of challenge is found. Although Dr. Montessori observed that children will naturally seek out a
level that is challenging (Montessori, 1997), teachers mainly determine a student’s level since
they are more familiar with understanding what skills a child has mastered and how those skills
correlate with the various levels of work (Vaughn, 2002).
Work Plans and Lesson Planning
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Student folders can assist in planning future group and individual lessons through guiding
the development of a Montessori teacher’s lesson plans. Appendix D shows a four page weekly
lesson plan from a Montessori classroom that uses work plans. After reviewing what work each
student completed the previous week, the teacher can determine what is necessary for the coming
week. The first page of the lesson plan contains these individual lessons that will need to be
given throughout the week. The second and third pages contain the corresponding state standards
for the lessons identified on the first page. This lesson plan works to align student work plans,
teacher lessons, the Montessori curriculum, and state standards in a manageable way.
Specific Student Progress – How Authentic Assessment is Measured
Montessori Grammar Materials
Grammar work within a Montessori classroom provides a clear distinction between
authentic assessment in a Montessori classroom and summative assessment techniques found in
non-Montessori classrooms. The parts of speech are presented in various whole group lessons
that teach, or reinforce for second and third graders, the purpose and function of a particular part
of speech (Chattin-McNichols, 1998). Each part of speech corresponds with a three-dimensional
object that symbolizes that part of speech (see Appendix F). When students conduct grammar
work on their own, they sort words into various categories (i.e. noun or verb, etc.), using paper
(2-dimensional) versions of the symbols or draw the symbols to label the words. The result is
that a student will be able to identify, through connection with the symbols, various parts of
speech within a sentence.
Although grammar material uses concrete objects as symbols, the act of recording
various information on a sheet of paper is not very different from non-Montessori classrooms
(Chattin-McNichols, 1998). However, Montessori does differ upon the completion of grammar
work. A student finds the classroom teacher to check the successful completion of the work
(Vaughn, 2002). When flash-cards and model objects are sorted on a student’s desk, the need for
immediacy to the checking process is higher; when the work is written down on a piece of paper,
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the checking process can wait until the teacher is available to discuss the work (Vaughn, 2002).
When the teacher arrives, she goes over the student’s answers and questions any discrepancies
that she finds between the student’s answers and the correct answers (Vaughn, 2002). If more
than one or two answers are incorrect, the teacher will point out which answers are incorrect or
how a student would be able to check if his answers are correct, and allow the student to reflect
and fix his own mistakes (Vaughn, 2002). When corrections are made, the teacher will sign the
student’s work plan indicating successful completion of the task (Vaughn, 2002). For categories
like grammar, the teacher will also initial a grammar sign off sheet that is located within the
student’s folder (see Appendix F).
Montessori Math and Golden Beads
The Montessori mathematics curriculum contains more manipulatives than the language
curriculum and has been proven to provide a significant difference in student achievement
(Dohrmann et al., 2007; Reed, 2008). The primary example of these math manipulatives are the
golden beads which are Montessori’s version of base-ten blocks (Reed, 2008). The
corresponding fact cards for this piece of work take special care to represent place value with
units being green, tens being blue, and hundreds being red (Reed, 2008). The golden beads can
be used to teach addition, subtraction, multiplication, and division, and the introductory lessons to
these four operations occur with the golden bead materials (Chattin-McNichols, 1998).
Additional materials, such as the stamp game (subtraction), small bead frame (multiplication),
large bead frame (multiplication), and test tubes (division) are used in order to physically show
the various math algorithms used for these mathematical operations (Chattin-McNichols, 1998).
Similar assessment practices as those described for grammar exist when a student completes a
problem with the golden beads (Vaughn, 2002). The teacher comes over, examines the problem
recorded by the student, and examines that the beads are properly laid out to represent the
problem (Reed, 2008). If the paper answer is correct, but the physical representation is not, the
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student will be asked to redo the problem to fix the error (Reed, 2008). Upon completion, the
teacher will sign-off in the student’s work plan (Vaughn, 2002).
Discussion and Authentic Assessment
Student-teacher discussions about student work help to clarify strengths and weaknesses
of the student (Turner, 2000b). The student does not have to wait for a numerical value to tell
herself how competent she is at a task; instead, the student can engage in a dialogue with the
teacher to determine why incorrect answers were obtained (Lillard, 2005). During this checking
time, the teacher can record notes of observations or discuss with the student his perception of the
work’s difficulty so that the teacher can plan future lessons and the student’s future work
accordingly (Vaughn, 2002). Student-teacher discussions are a benefit of authentic or
performance assessments in all classrooms (Popham, 2011; Swaffield, 2011). As discussion
leads naturally into formative assessment (Popham, 2011), Montessori classrooms are able to
provide student ownership and choice that constantly adapts to the learning needs of students
(Vaughn, 2002). As educators seek to adapt 21st Century Skills within their classroom (Barell,
2010), the formative process of Montessori authentic or performance assessment could be a
model for implementing developmentally appropriate tasks (Lillard, 2005). However, the key
difference for Montessori assessment practices is not in the task but the degree and the way that
Montessori teachers provide feedback which respects the student as a meaningful contributor to
the educational discussions (Chattin-McNichols, 1998, p. 7; Vaughn, 2002).
Examining Documented Discussions
Besides Vaughn (2002), few educational studies analyze interaction and discussion
between students and teachers within a Montessori classroom. Observation that operates as
formative assessment through these student-teacher discussions during authentic assessments,
were discussed in the previous section on authentic assessment. This section will further detail
observation as a summative assessment within Montessori classrooms. Summative reports are
used to measure student progress and determine instructional effectiveness (Dirksen, 2011).
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Student-Teacher Conference Form
Appendix G shows a student-teacher conference sheet that is used in some Montessori
classrooms. All students fill out the form after the main work period. Then, the student has a
brief one-on-one conference with the teacher to discuss the form. Within this conversation, the
student is assessed on the completion of his or her work for the day. The form is then sent home
with the student so that the child may carry on this conversation with his parents. Some
Montessori classrooms take away recess time for students who do not complete all or most of
their day’s work (Vaughn, 2002). This form is used as alternative accountability approach.
Within this conversation, the teacher may explain what work a student needs to be doing
in order to meet curriculum requirements and/or discuss future lessons. For example, a teacher
may tell a student: “you should be ready to start test tube division soon, but you need to make
sure to stay on top of your math operations work in order for this to happen.” If a student
continually fails to complete his work, the teacher and student can discuss various reasons why
this is occurring such as the work being too hard, or a neighbor being too loud. Ultimately, the
student and teacher work together to find a solution to best help the student learn within the
classroom (Vaughn, 2002).
This form is merely one option for discussion within a Montessori classroom. It may
even go against philosophical components of Montessori which do not pressure students to
achieve or confront academic short comings (Chattin-McNichols, 1998; Montessori, 1997;
Murray & Peyton, 2008). However, it may be successful at encouraging students to complete
work while opening discussions between the teacher, the student, and parents about expectations.
Progress Reports
Appendixes H and I show a documented progress report which is used as a summative
report after a grading period (i.e. a traditional report card). These two example progress reports
have an opening section to explain a student’s work ethic and value within the classroom which is
followed by sections that discusses a student’s current level in the mathematics and reading
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curriculum respectively. A final section is included which states any concerns about the student’s
work ethic, such as not completing classroom work or not turning in homework, that may need to
be corrected within the future. Noticeably, these reports present a very positive perspective on
reporting a student’s academic level. No comparison to where a student should be is given
(Vaughn, 2002). Montessori teachers feel that these types of progress reports can be more
beneficial to a student than merely assigning a numerical grade since they affirm what a student
can do with in the classroom (Murray & Peyton, 2008).
Grade Correlation in Public Montessori
Although grades are not used within Montessori classrooms (Chattin-McNichols, 1998;
Dohrmann et al., 2007; Lillard, 2005; Montessori, 1997), public Montessori schools are still
required to give students a grade for each grading period (Haines, 1995). Many public
Montessori schools provide this six- or nine-weeks grade based on where the student is along the
Montessori curriculum (see Appendix J) (Haines, 1995). This means if a student is halfway
through her third grade year, then her grade will be determined by if she is completing work at a
3.5 level (Haines, 1995). Since Montessori is structured to adjust to the individual needs of the
child (Chattin-McNichols, 1998; Montessori, 1997), adjustments based on how hard the student
has worked can and should be made by the individual teacher (Murray & Peyton, 2008). Since
most Montessori teachers philosophically reject grades, public school grades are usually of little
significance to the student and the teacher (Murray & Peyton, 2008).
Appendix J shows one example of this grade alignment within in a public Montessori
school. The more formalized categories, such as grammar and math operations have a set level
or benchmark material that a student should be working on by the end of the grading period. A
teacher looks at a student’s most recent work plan and compares this to the grading benchmarks.
Previous work plans or additional data sheets within the student’s folder may also be used for
clarification purposes. Other categories may simply contain a task that a student should be able
to perform. A teacher would record the completion of this task through observation or as
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indicated by completed work. This system of grading is focused around mastery since successful
mastery of classroom concepts will result in a high grade. As Montessorians have called for
rubrics to evaluate student progress and student work(Turner, 2000b), using rubrics to clarify
each benchmark could help in this assessment process (Coker, Jr. & Ritchey, 2010; Popham,
2011).
The Use of Standards in Montessori Classrooms
Montessori classrooms have always struggled with clarifying learning outcomes (Dunn,
2000; Turner, 2000b). Some Montessori programs have lists to clarify intended student outcomes
(Chattin-McNichols, 1998; Duffy & Duffy, 2002; Lillard, 2005; Montessori, 1997); however,
these lists tend to focus on character and spiritual aspects with little regard for academic
outcomes (Turner, 2000b). As clarification of outcomes is an essential part of engaging in
modern educational discussions (Barell, 2010), a framework for Montessori classroom
assessment needs to provide a link between state standards and Montessori practice.
In public Montessori schools, issues of alignment are being addressed as state education
requirements are combined with implementation of the Montessori method (Boehme & Wymer,
1997; Haines, 1995; Murray & Peyton, 2008). Issues with Montessori public schools using state
standards usually start with Montessori teachers not accepting the idea of state standardized
exams (Boehme & Wymer, 1997; Haines, 1995; Murray & Peyton, 2008; Olson, 2005).
However, educational standards should be seen as separate from high-stakes testing as standards
merely seek to drive and to clarify classroom instruction (Popham, 2011; Ravitch, 2010).
Through aligning classroom activity with state standards, Montessori teachers seek to clarify the
goals of the Montessori materials so that a dialogue with all educators may be created about what
skills a specific set of materials teaches (Murray & Peyton, 2008).
Appendix M suggests an alignment of some first grade Montessori materials. In this
alignment, each classroom material is correlated with a relevant state standard, similar to how
non-Montessori teachers align their lesson plans (Popham, 2011). A large amount of material
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may be present to cover one or two state standards because the Montessori system was designed
independently of the particular state standards . However, most alignments of state standards and
the Montessori curriculum have proven possible as long as Montessorians remain willing to
compromise (Boehme & Wymer, 1997; Haines, 1995; Murray & Peyton, 2008).
Review of Montessori Classroom Assessment
The Montessori elementary classroom uses a folder or portfolio to guide student work,
particularly in mathematics and language arts to monitor student progress (Vaughn, 2002). In
these subjects, students manipulate material in order to show a concrete representation of various
concepts (Chattin-McNichols, 1998). These pieces of work are then checked for successful
completion through formative assessment that diagnose a student’s strengths and weaknesses
(Vaughn, 2002). Summative assessment is rare, but normally occurs at the end of a grading
period through a written progress report to help show a teacher how effective instruction has been
(Murray & Peyton, 2008). Public Montessori schools use a grading system that measures a
student’s progress through the Montessori curriculum (Murray & Peyton, 2008), although such a
narrow understanding to Montessori assessment is discouraged by the Montessori community
(Turner, 2000b). As Montessori classroom assessment is properly understood, Montessori
educators can clarify outcomes through alignment with standards, assessment terminology, and
educational research (Murray & Peyton, 2008).
CHAPTER SIX
SUMMARY, CONCLUSION, AND RECOMMENDATIONS

This thesis has worked to synthesize Montessori classroom assessment with the old
reasons that Popham gives for why teachers need to know about assessment: “(a) to monitor
students’ progress, (b) to diagnose students’ strengths and weaknesses, (c) to determine
instructional effectiveness, and (d) to assign grades to students” (2011, pp. 8–12). (a) A student’s
work plan or folder monitors a student’s progress on work; (b) a student’s work on Montessori
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performance tasks assist in diagnosing strengths and weakness; (c) student-teacher conferences
and formal periodic written reflections determine instructional effectiveness; and (d) a student’s
progress along the sequence of materials determines a student’s grade. This alignment helps to
define Montessori classroom assessment so that future Montessori research can focus on
understanding Popham’s new reasons for assessment: “(a) influencing public perceptions of
educational effectiveness, (b) helping evaluate teachers, and (c) clarifying teacher’s instructional
intentions” (2011, pp. 13–18). Similarities to the 21st Century Skills framework help to indicate
Montessori’s relevancy to modern education. However, Montessori classroom assessment needs
to continue examining 21st Century Skills research and educational research to align standards,
Montessori materials, and lessons in order to clarify educational outcomes (Turner, 2000a,
2000b).
Review of Methodology
This thesis started off examining how the 21st Century Framework for education aligns
with Montessori on principles of ownership, two-way pedagogy, student choice, and assessment
practice’s. Further examination of Dr. Montessori’s discussion of materials and Montessori
literature on empowerment, context, choice, and the control of error in assessment practices was
undertaken in order to understand the philosophical background for Montessori classroom
assessment. Educational research that discusses assessment techniques, such as Popham (2011),
was then used to help construct a theoretical framework for Montessori classroom assessment.
This framework explains how portfolio assessment, authentic/performance assessment, and
observation are used within a Montessori classroom. Finally, these principles were applied to
actual discussions of Montessori materials and assessments such as folders, grammar
work/golden beads, student-teacher discussions/progress reports that were found within a
Montessori classroom.
Key Findings
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This thesis sought to prove that: Montessori assessment practices use techniques that are
encouraged by the 21st Century Skills framework and educational research. Through a
comparison of Montessori philosophy and practice with 21st Century Skills and educational
research about assessment, a strong correlation has been found [see Table 1]. Montessori
philosophy aligns with most parts of the 21st Century Framework, specifically on components of
assessment. The two philosophies do differ on the inclusion of actual grades and traditional tests.
Dr. Montessori’s discussion on classroom materials and discussion on general philosophical
principles can be used to construct what Montessorians believe about classroom assessment.
Montessori classrooms implement performance assessments, formative assessment, and portfolio
assessments through observational techniques. Montessori classrooms employ a cyclical method
of
Table I
Lists Used within a Framework for Montessori Classroom Assessment

Title of List

Popham’s Old
Reason

Component 1

Monitor
Progress

21st Century
Skills

Ownership

Dr. Montessori’s
Principles

Environment

Modern
Montessori
Principles

Component 2

Diagnosis
Strengths and
Weaknesses

2-Way

Component 3

Instructional
Effectiveness

Choice

Component 4

Grades

Grades

Pedagogy

Empowerment

Movement of
Materials

Context

Aesthetics

Choice

Control of
Error

Access to
Answers
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Assessment
Techniques

Portfolio

Authentic

Observation

Rubrics

Montessori
Assessment

Folder

Montessori
Summative
Sequence
Work
Observation
Progress

observation that uses performance-based assessments that are recorded in a student portfolio
which can be used to determine a student’s summative progress.
Conclusions Based on Findings
Montessori education can be improved through a dialogue with outside educational
research. To adopt various assessment practices and terminology such as portfolio assessment,
authentic/performance assessment, formative assessment, and summative assessment does not
violate Montessori educational principles. Traditional practices and terminology can help clarify
philosophical concepts such as the control for error or student choice that are found within
Montessori literature. Dialogue about Montessori classroom assessment could benefit the 21st
Century Skills framework by providing a way to teach 21st Century Skills to preschool and early
elementary age students.
Relationship of Thesis to Previous Research
Very little research focuses on Montessori assessment practices (Turner, 2000a).
However, this thesis used Turner’s (2000a) framework of Montessori classroom assessment as a
starting point for a more in-depth framework.
Montessori assessment research that does exist, such as Bagby & Sulak (2012), Murray
and Peyton (2008), Rosanova (2003), and even Turner (2000a), labels Montessori assessment
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practices as only authentic assessment. This thesis sought to break away from this vague label by
applying various educational concepts to Montessori assessment practices.
Turner (2000b) and Dunn (2000) identified observation as the primary form of
assessment within Montessori classrooms. Specifically, Dunn explained the need for rubrics to
clarify learning outcomes within Montessori classrooms. Types of summative assessment within
Montessori classrooms are mentioned within these articles. This thesis’ analysis of Montessori
and educational literature agrees with these articles in that Montessori needs to communicate with
educational concepts, clarify outcomes, and define summative assessment practices.
Furthermore, Chattin-McNichols (1998) and Lillard (2005) sought to outline various
educational components of Montessori but failed to include a specific section about assessment.
This thesis has pulled extensively from these sources in order to clarify what has already been
intimated about Montessori classroom assessment.
Implications of the Findings
Montessori developed in relative isolation from other educational systems (ChattinMcNichols, 1998), However, today Montessori needs to engage non-Montessori ideas about
education (Dunn, 2000; Ungerer, 2012). Since this thesis identified the types of assessment
techniques used within Montessori classrooms, educational research relevant to these assessment
techniques can guide Montessori classroom instruction. Particularly, Montessori educators can
examine the need to incorporate evidence that students are actually mastering classroom skills, or
summative assessment, into Montessori classrooms. Research has suggested using rubrics and
more traditional performance assessments in order to add summative assessments to Montessori
schools (Dunn, 2000). Grade and standard correlations that are found in public Montessori
schools (Murray & Peyton, 2008) can also be a guide for summative assessments within
Montessori classrooms.

Recommendations for Further Research
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Any and all educational research about Montessori education would be beneficial.
Further research and examination of Dr. Montessori’s principles and philosophies in light
of assessment practices would help clarify Montessori assessment practices.
Further research that explains various Montessori principles particularly with correlations
to non-Montessori research or educational frameworks would benefit Montessori.
Further research should focus on how Montessori principles translate to classroom
assessment instead of leaving this as an assumed component of the Montessori classroom.
Further research and discussion on what assessment practices are used within a
Montessori classroom would benefit all educational communities.
Further research on how summative and formative assessment are used within a
Montessori classroom would benefit the distinctions made within this thesis.
How to include summative assessment in Montessori classrooms should be examined.
Specific research that examines various Montessori materials and their effectiveness in
the classroom, such as Reed (2008), would be helpful to determine the effectiveness of
Montessori assessment practices.
Conclusion
The field of education has created a clear need to identify learning outcomes and
understand classroom assessment. Montessori educators have historically failed to do this.
Montessori education needs to use traditional educational research in order to clarify various
assessment practices that occur within Montessori classrooms. This should be straightforward
since a correlation exists between educational research and educational recommendations and
Montessori practices. However, if a research-supported understanding of Montessori assessment
practices and intended learning outcomes does not occur, then Montessori education will be
unable to communicate about assessment. Montessori cannot remain isolated from traditional
educators who are focused on providing research-based instruction that is focused around
research-based assessment techniques.
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Appendix A

Student Work Plan: First Grade
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Appendix B

Student Work Plan: Second Grade
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Appendix C

Student Work Plan: Third Grade
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Appendix D

Montessori Weekly Lesson Plan with Texas State Standards
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Appendix E

Word Study Check-off Sheet
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Appendix F

Parts of Speech and Check-off Sheet
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Picture taken from (Cabdev Montessori, 2012). This is one of the many Montessori
products that they have available for sale. These are three- and two-dimensional grammar
symbols.

65

66

Appendix G

Student-Teacher Conference Sheet

67

Name

Date

Teacher:

Assigned
Work

Completed
Work

Work
Still
Need to
Do

Parent:

Reading/AR Test
Grammar
Reading Analysis
Punctuation/Capital
s
Spelling
Word Study
Research
Writing
Empowering
Handwriting
MATH
Math Operations
Math Facts
Chains
Word Problems
Fractions/Equivale
nts
Money
Measure/Chart/Ma
p
Time/Clock
Geometry

Good Deeds

Writers

68

________________________________________________________________________________________
__________

SRA Skill Set

________________________________________________________________________________________
__________

SRA/ RFU/ Wkbk

________________________________________________________________________________________
__________

LANGUAGE

Appendix H

Example Progress Report: Second Grade
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HOUSTON INDEPENDENT SCHOOL DISTRICT

K-3 PRIMARY PROGRESS REPORT PROGRAM
STUDENT’S NAME: ________

TEACHER: ________

REPORTING PERIOD: 2 (November)

LEVEL: 2

________ is a mentor and peer to the students in our classroom. She is a
consistent independent worker who consistently manages her time effectively. She completes her
work goals each day. She chooses additional work goals when her required work goals are
complete.
In Math, ______ is using the “Small Bead Frame” to perform dynamic addition
(with carryover). She is working on subtraction facts with number lines, unifix cubes, and strip
board. On her weekly math facts test she has mastered addition facts, and is currently mastering
subtraction facts up to 12. She is using bead chains to practice skip counting. She is determining
change when making purchases with coins and bills. She is working on reading an analog clock
to the nearest 1 minute. She has identifying fraction families and parts of fractions. She is adding,
subtracting, and multiplying fractions with like denominators. In geometry she has worked with
polygons, quadrilaterals, and geometric solids. She is working on word problems using addition
and subtraction.
________ is working on building her reading vocabulary including sight words.
We recently completed the High Frequency Word Evaluation. She passed with a score of 100%.
She is using SRAs (Grade level 2.4) to practice comprehension skills and
spelling patterns. She is using our grammar work to learn about nouns, articles, adjectives, verbs,
adverbs, pronouns, prepositions, pronouns, conjunctions, and interjections. She is using the word
study work to alphabetize sets of words, and identifying antonyms, synonyms, compounds,
rhyming words and words ending in “ing” and “ed”. _______ is working with the third grade list
of spelling words.
________ has been completing her work goals each day.
Parent/Guardian

Signature _______________________

Teacher ________________________
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Example Progress Report: Third Grade

71

HOUSTON INDEPENDENT SCHOOL DISTRICT

K-3 PRIMARY PROGRESS REPORT
PROGRAM
STUDENT’S NAME: ________

TEACHER: _______

REPORTING PERIOD: 2 (November)
LEVEL: 3
_______ is enjoying her role as a leader in our classroom. She sets a positive
example by managing her time wisely, asking for help when she needs it, and demonstrating an
interest in learning. She assists other students whenever she can which is building her confidence
and helping her to believe in her own abilities. She completes her work goals most of the time.
In Math, ______ is able to use the “Checkerboard” to perform multiplication
with three-digit multipliers. _____ is abstractly performing static and dynamic addition, static and
dynamic subtraction as well as multiplication. She is working on multiplication facts with
colored beads, bead board, and flashcards. On her weekly math facts test she has mastered
addition and subtraction facts. She is currently working on multiplication tables for 4. She is
making change using coins and bills. She is working on determining time lapses. She is working
on a year long project to determine equivalents of fractions. She adds, subtracts, and multiplies
fractions with like denominators. In geometry she has identified polygons, quadrilaterals, curved
figures, triangles, and geometric solids. She is working on word problems involving addition,
subtraction, and multiplication.
_______ is using SRAs (Grade level 3.5) to practice comprehension skills and
spelling patterns. She is using our level 3 grammar work to learn about nouns. She is analyzing
sentences to practice her understanding of parts of speech (nouns, verbs, etc) and construction of
sentences. She is using the word study work to alphabetize sets of words and learn antonyms,
synonyms, compounds, rhyming words, words ending in “ing”, words ending in “ed”, plurals,
contractions, commas, exclamations, and phrases. ________ is working with the fourth grade list
of spelling words.
_______ selects a topic for research each week. She works on completing at
least one piece of writing per week as well as journal writing.
______ needs to turn in all of her homework consistently each week. This is an
important life skill. _______ is working on being the best student she can be. She has been
working towards completing her work goals each day with her time management skills and
independent work. She has shown maturity by mentoring her peers.
Parent/Guardian Signature _____________________
Teacher________________________
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Appendix J

Lower Elementary Montessori Report Card Criteria
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Appendix K

Montessori Materials Correlated with TEKS (Partial)
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